At present, there are several types of pharmacological and non-pharmacological intervention to reduce the incidence of this phenomenon in children 3 . In order to treat preoperative anxiety some anaesthesiologists routinely opt for sedative premedication and parental presence during induction of anesthesia (PPIA), simultaneously or interchangeably 4 . Recent studies found that presence of clown together with PPIA was an effective intervention for managing child anxiety during preoperative period 5, 6 . However the findings of the research presented in relevant literature were controversial and there was not an agreed view about the best technique to reduce anxiety in pediatric surgery. Therefore, the purpose of this randomized study was to investigate which intervention was more effective for reducing preoperative anxiety in children undergoing minor surgery: a pharmacological intervention with sedative premedication (Midazolam), or a nonpharmacological technique such as the presence of Clowns + PPIA, or only PPIA.
B) MATERIALS AND METHODS

B1) Patients
The population of this randomized prospective study consisted of children who were classified as physical status I-II according to the American Society of Anaesthesiologist standards, and who were scheduled to undergo general anesthesia for minor surgery at Anna Meyer Children's Hospital in Florence (Italy), and of their parents. We considered only Italian children as being eligible so as to avoid any misinterpretation of the evaluation instruments used.
The sample examined was composed of 75 randomly assigned consecutive children aged 5 to 12, residents in Florence or in the close surroundings of the city. Children with a history of chronic illness, premature birth, developmental delay or previous anaesthetic experience were excluded from this study. The subjects had to be chosen from a population of children who were supposed to undergo minor day surgery and were assigned to one of three groups by using computer-generated list random assignment.
The study protocol was approved by the hospital ethics committee and informed consent was obtained from the parents before inclusion of their children in the study.
Primary end point was the anxiety of the child in the preoperative period. The goal of the study was to determine whether the presence of clowns was more effective in reducing preoperative anxiety in the child than sedative premedication (with Midazolam), or only PPIA. As a secondary end point we aimed to identify the difference in the levels of parents' anxiety in the three groups.
B2) Study Groups
Eligible patients were randomly assigned following simple randomization procedures (computerized random numbers) to one of the three study groups:
(1) Clown group (CG): children were accompanied in the preoperative room by two clowns and a parent. They interacted with clowns before entering the OR (operating room) and stayed with them and their parent throughout the anesthesia-induction process.
(2) Premedication group (PG): children were premedicated with 0.5 mg/kg oral Midazolam at least 45 minutes before the surgical procedure began, and a parent was present throughout the anesthesiainduction process.
(3) Control group (CG): children were accompanied in the OR by one parent, without any clowns, other distractions or premedications, during induction of anesthesia. PPIA is considered control group because is routinely used in our hospital.
In each group, the children were observed during the preoperative process in two different rooms:
the waiting room and the induction room. They personally chose the parent who stayed with them.
Anesthesia was induced in all patients by pediatric anaesthesiologists by means of a scented mask using a standardized oxygen (O 2 )/nitrous oxide(N 2 O)/sevoflurane technique. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w 5 In the CG, two clowns stayed with the child during the whole process: they arrived approx. 30 minutes before the child was taken to the OR, and stayed with him/her for approx. 15 minutes. The clowns, taking into account the children's age and experience, used various methods to entertain them (eg, magic tricks, gags, music, games, puppets, word games, soap bubbles, etc). The clowns are professional performing artists with specialties ranging from music to magic who have been carefully selected and trained to apply their skills to a hospital's special needs. When the nurse took the child to the OR, the clowns accompanied the child and the parent and stayed with them during the anesthesia-induction process.
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In the PG oral Midazolam was administered by a nurse approx. 45 minutes before the surgical procedure. Then, the same nurse accompanied the child with a parent in the OR.
The managing anaesthesiologist, the parents and the other observers were kept blinded to the purpose of the study and the groups involved, but it was impossible to be blind entirely to assignment for the children in the CG. In addition, parents of the PG were informed that their children had been given a drug.
B3) Evaluation Instruments
Modified Yale Preoperative Anxiety Scale
The Modified Yale Preoperative Anxiety Scale (m-YPAS) was used to evaluate the behaviour of the child in the waiting room and in the induction room. The m-YPAS is an observational behavioural checklist developed by Kain et al. 7 to measure the state anxiety of young children. It contains 27 items divided into 5 categories: activity, emotional expressivity, state of arousal, vocalization, use of parents. Each category receives a score on a scale of 4 (6 for vocalization)
according to the behaviour of the patient. The m-YPAS score ranges from 23 to 100, with higher scores indicating greater anxiety. This scale has good-to-excellent interrater and intraobserver reliability and validity for measuring children's anxiety in the preoperative holding area and during induction of anesthesia 7 . For our study the coding method was translated from English into Italian 5 . 
State-Trait Anxiety
B4) Data Analysis
All the instruments were administered by two psychologists who had significant background in behavioural research. The two independent observers evaluated the child's anxiety (m-YPAS) in the waiting room and in the induction room. Parental anxiety was assessed on the same day as surgery with STAI (Y-1/Y-2) immediately after separation between parent and child, and during the operation. We measured trait and state anxiety in that moment in order to avoid organizational problems in keeping contacts with the families, trait anxiety being supposed to be a stable measure anyway.
Descriptive statistics provide an overview of the relationships between child and parent variables, as well as anxiety levels in child and parent. Data are presented as mean±SD.
The agreement between the two observers codifying the data of m-YPAS was verified through
Cohen's k calculation. Differences between groups were examined using one-way analysis of variance and all pairwise multiple comparisons were performed using the Scheffé test: we 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w   7 anxiety level of children within the same group, in the waiting room and in the induction room were compared by using a repeated-measures analysis of variance (within-subjects factors) for each group, and also using the Scheffé post hoc test. The Pearson's correlation coefficient (r) was used to evaluate the demographic characteristics and the relations between the child's anxiety level, the child's age and the parents' anxiety. The correlation was also calculated within the groups, correlating the scores of waiting room and induction room.
The sample size was based on some investigations involving clown, sedative premedication (with Midazolam), PPIA and children 3, 5, 6 . These studies show significant reduction in the level of anxiety of the children 3, 5, 6 . A sample size of 75 subjects was calculated to be sufficient to detect a difference in anxiety level considering the number of patients hospitalized routinely in day surgery in our hospital.
Data were analysed by using SPSS version 11.5 for Windows (SPSS Inc, Chicago, IL, USA). P was accepted as significant at < .05.
C) RESULTS
The 75 participants were recruited from April to December 2009. The demographic and clinical characteristics of the three groups of children and parents are presented in Table 1 and 2 and they are similar across groups, with no significant differences in age or in gender distribution. However, the ratio of mother to father is different: there are more mothers than fathers who accompany their child during preoperative process.
The two observers who codified the data are agree: the results of Cohen's k for every category m-YPAS and for both the preoperative rooms are broadly significant with values between .73 and .91.
In each group, the anxiety of children increased during the induction of anesthesia [F (2, The anxiety of parents attending the induction of anesthesia. Using one-way analysis of variance, we found no significant differences among the parents of three study groups: only state anxiety was lower in PG (Tab. 3). The correlations between the anxiety level of the child and that of the parents, and between the anxiety of the parents and demographic characteristics were not significant. As for level of anxiety of parents we found a significant correlation between state anxiety (STAI Y-1) and trait anxiety (STAI Y-2) (r = .23; p < .05).
D) DISCUSSION
Relieving preoperative anxiety in the child is necessary to reduce maladaptive postsurgery behaviours, as well as negative children's responses to successive medical care. The increase of anxiety in the presurgical period is associated with increased postoperative pain, analgesic consumption, general anxiety, incidence of emergence delirium, sleeping problems and poor postoperative eating improvement behavioural problems 10, 11 . We found that the CG was The presence of parents during the induction is controversial in relevant literature: numerous studies underline the benefits of this intervention 3 , highlighting that it helps reducing the use of premedication and increasing child cooperation 15 , whereas others studies point out the possibility that it may increase parental anxiety and child behavioural problems. As a matter of fact, PPIA is routinely used in some hospitals while actively discouraged in others. In our study we found that the CG maintained the same level of anxiety during all the preoperative period without differences between the two rooms locations. We can assume that the mask and the induction of anesthesia are less frightening for the children belonging to this group compared with the others. These results are consistent with previous studies that demonstrated the effectiveness of clowns in pediatric settings 5 and with other research that showed the influence of the environment on anxiety, especially in the induction room 25 . In this study, indeed, anxiety increased during the induction of anesthesia in every group.
As for non-pharmacological intervention
Furthermore we found that, both in CG and in PG, the level of anxiety was significantly higher in the induction room than in the waiting room. The level of anxiety of CG was significantly higher compared with CG, but there were no differences from PG. This finding is in line with some studies of relevant literature 26 that show that PPIA in addition to premedication has no additive effects in terms of reducing the child's anxiety.
These results are consistent also with those of other studies which compare the use of Midazolam to alternative interventions for managing preoperative anxiety in children 3, 13, 16 : as hand-held video games 3,13 , indeed children who received PPIA + hand-held video games showed less anxiety when the anesthesia mask was used compared to PPIA group and Midazolam Group and music 16 . the results of one of these studies show that music therapy may be helpful on separation and entrance to the OR (depending on the therapist), but it doesn't appear to relieve anxiety during the induction of anesthesia: the Midazolam group was significantly less anxious during anaesthetic induction in comparison to both the music group and the control group 3,16 .
We can hypothesize that the clowns have a greater effect than music during induction because they involve the child actively, with mental and motor participation, performing gags and improvisations which are not standardised but created for every individual child in line with his/her characteristics and personality.
Previous studies 2, 27 had shown that children over seven years had a higher level of anxiety in the waiting room than younger children and that the parents' anxiety was a predictor of the child's anxiety during the preoperative period. In agreement with these finding we can affirm that anxiety in children seems to increase with age. Moreover, since in our study a correlation between child anxiety in the waiting room and age of the child, as well as a correlation between parent anxiety during surgery and child age exist, we found that the younger children are, the more anxious parents tend to get.
In addition, we noticed that a correlation can be also found between the child's level of anxiety in the two rooms waiting room and in the induction room: children who were more anxious during the wait were also more anxious during the induction, unlike children who were more relaxed during the wait, who also showed less anxiety during the induction.
We didn't find any correlations between level of anxiety and gender of the child. According to the literature, gender does not influence preoperative anxiety, nor development of postoperative behavioural problems 17 .
In according to the literature we didn't find any correlations between level of anxiety and gender of the child 17 .
Finally, in our study the secondary end point was the level of anxiety of parents present during the induction of anesthesia. There were not significant differences between each group. Only the scores obtained with the STAI by the parents of PG showed lower levels of anxiety. We can assume that parents who knew that their son or daughter had taken a specific drug to reduce preoperative anxiety were more reassured than parents who simply accompanied their children in the OR, or only with the support of some kind of distraction. Probably drugs give more security and guarantee: a qualitative study with interviews could help to identify the reasons of lower anxiety.
We didn't find any correlations between the level of anxiety of parents and the level of anxiety of children: on the contrary, many studies identify the anxiety of the parent as a predictor of the child's anxiety 15, 27 . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w 13 As for parents' anxiety, we found a significant correlation between state anxiety (STAI Y-1) and trait anxiety (STAI Y-2): these data show that characteristics of personality influenced the level of anxiety during stressful moments.
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Study limitations include small sample size, lack of data on time of induction, and to know if there were any differences in adverse behavioural responses in the week post-discharge for each group.
In conclusion in our study we determined that PPIA + clown intervention is better to reduce anxiety in children during the preoperative period than PPIA alone or PPIA + oral Midazolam.
Considering the importance of non-pharmacological intervention in this context, it would be very interesting to study the application of different distraction techniques in order to assess which one is the most effective in different age group and cultures, in children with chronic illness and with behavioural problems.
Thus, in future studies it would be interesting to compare clown intervention alone with PPIA alone and with Midazolam alone, so as to determine if the presence of clowns, or parental presence, or Premedication, actually lessens the children's anxiety. In addition we might study the difference between populations of different cultures and traditions which may provide different results.
Knowing that the psychological impact of anesthesia and surgery on children covers many areas, the presence of professional clown doctors for managing the child's anxiety during the preoperative phase, should be encouraged in pediatrics hospitals. with correct information being provided to both child and parents.
E) ACKNOWLEDGEMENTS
We thank the Anna Meyer Foundation, which supporting "Clown in Corsia" project; the clowns of Soccorso Clown ONLUS who work in A. Meyer Children's Hospital, Florence, Italy. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 At present, there are several types of pharmacological and non-pharmacological intervention to reduce the incidence of this phenomenon in children 3 . In order to treat preoperative anxiety some anaesthesiologists routinely opt for sedative premedication and parental presence during induction of anesthesia (PPIA), simultaneously or interchangeably 4 . Recent studies found that presence of clown together with PPIA was an effective intervention for managing child anxiety during preoperative period 5, 6 . However the findings of the research presented in relevant literature were controversial and there was not an agreed view about the best technique to reduce anxiety in pediatric surgery. Therefore, the purpose of this randomized study was to investigate which intervention was more effective for reducing preoperative anxiety in children undergoing minor surgery: a pharmacological intervention with sedative premedication (Midazolam), or a nonpharmacological technique such as the presence of Clowns + PPIA, or only PPIA.
B) MATERIALS AND METHODS
B1) Patients
The sample examined was composed of 75 randomly assigned consecutive children aged 5 to 12, residents in Florence or in the close surroundings of the city. Children with a history of chronic illness, premature birth, developmental delay or previous anaesthetic experience were excluded 4 from this study. The subjects had to be chosen from a population of children who were supposed to undergo minor day surgery and were assigned to one of three groups by using computer-generated list random assignment.
B2) Study Groups
Anesthesia was induced in all patients by pediatric anaesthesiologists by means of a scented mask using a standardized oxygen (O 2 )/nitrous oxide(N 2 O)/sevoflurane technique. In the CG, two clowns stayed with the child during the whole process: they arrived approx. 30 minutes before the child was taken to the OR, and stayed with him/her for approx. 15 minutes. The clowns, taking into account the children's age and experience, used various methods to entertain them (eg, magic tricks, gags, music, games, puppets, word games, soap bubbles, etc). The clowns are professional performing artists with specialties ranging from music to magic who have been carefully selected and trained to apply their skills to a hospital's special needs. When the nurse took the child to the OR, the clowns accompanied the child and the parent and stayed with them during the anesthesia-induction process.
B3) Evaluation Instruments
Modified Yale Preoperative Anxiety Scale
State-Trait Anxiety Inventory
B4) Data Analysis
C) RESULTS
In each group, the anxiety of children increased during the induction of anesthesia [F (2,72) = 12.994; p = .001]. Using post-hoc Scheffé test, we found that the level of anxiety was significantly lower in the CG compared to PG (p = .038) and to CG, whose level of anxiety was significantly higher (p = .000). There were not any significant differences between CG and PG. Furthermore there were no 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The anxiety of parents attending the induction of anesthesia. Using one-way analysis of variance, we found no significant differences among the parents of three study groups: only state anxiety was lower in PG (Tab. 3). The correlations between the anxiety level of the child and that of the parents, and between the anxiety of the parents and demographic characteristics were not significant. As for level of anxiety of parents we found a significant correlation between state anxiety (STAI Y-1) and trait anxiety (STAI Y-2) (r = .23; p < .05).xx
D) DISCUSSION
Relieving preoperative anxiety in the child is necessary to reduce maladaptive postsurgery behaviours, as well as negative children's responses to successive medical care. The increase of anxiety in the presurgical period is associated with increased postoperative pain, analgesic consumption, general anxiety, behavioural problems 10, 11 . We found that the CG was significantly less anxious during the induction of anesthesia compared with CG and PG, and there were no 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Recent study 6 found that the use of preoperative medically trained clowns for children undergoing surgery can significantly alleviate preoperative anxiety compared to the CG and PG, but however, clowns do not have any effect once the anesthesia mask is introduced. Therefore our research demonstrates that the clowns could be the most promising option to treat preoperative anxiety in children.
Several researchers have shown the efficacy of a series of approaches to manage anxiety in the presurgical period, both with pharmacological 2 and with non-pharmacological interventions 3, 5, 6, 12, 13, 14, 15, 16 .
Among drugs used in the preoperative period, Midazolam is the most commonly administered. It has proved more effective than only parental presence 17 in reducing anxiety and it is a drug which onsets rapidly and with short half-life, although it is not without disadvantages: many patients frequently show extreme distress and lack of compliance during induction of anesthesia despite premedication 16, 18 . The clown can facilitate the induction process, leave a pleasant memory and represent an alternative to Midazolam, which often leaves the child amnesic of the induction itself.
Without the memory of this event, subsequent inductions may indeed appear frightening 19, 20, 21 .
The presence of parents during the induction is controversial in relevant literature: numerous studies underline the benefits of this intervention 3 , highlighting that it helps reducing the use of premedication and increasing child cooperation 15 , whereas others studies point out the possibility that it may increase parental anxiety and child behavioural problems. As a matter of fact, PPIA is routinely used in some hospitals while actively discouraged in others.
In recent times there has been an increase in the presence of clowns in pediatric hospitals: the successful of this activity is possible if it is carried out by professional artists having gone through careful and rigorous training programmes 22, 23, 24 . In our study we found that the CG maintained the same level of anxiety during all the preoperative period without differences between the two rooms: these results are consistent with previous studies that demonstrated the effectiveness of clowns in pediatric settings 5 and with other research that showed the influence of the environment on anxiety, especially in the induction room 25 . In this study, indeed, anxiety increased during the induction of anesthesia in every group.
These results are consistent also with those of other studies which compare the use of Midazolam to alternative interventions for managing preoperative anxiety in children 3, 13, 16 : the results of one of these studies show that music therapy may be helpful on separation and entrance to the OR (depending on the therapist), but it doesn't appear to relieve anxiety during the induction of anesthesia 16 . We can hypothesize that the clowns have a greater effect than music during induction because they involve the child actively performing gags which are not standardised but created for every individual child.
Previous studies 2, 27 had shown that children over seven years had a higher level of anxiety in the waiting room than younger children and that the parents' anxiety was a predictor of the child's anxiety during the preoperative period. In agreement with these finding we can affirm that anxiety in children seems to increase with age. Moreover, since in our study a correlation between child anxiety in the waiting room and age of the child, as well as a correlation between parent anxiety during surgery and child age exist, we found that the younger children are, the more anxious parents tend to get. In addition, we noticed that a correlation can be also found between the child's level of anxiety in the two rooms: children who were more anxious during the wait were also more anxious during the induction, unlike children who were more relaxed during the wait, who also showed less Finally, in our study the secondary end point was the level of anxiety of parents present during the induction of anesthesia. There were not significant differences between each group. Only the scores obtained with the STAI by the parents of PG showed lower levels of anxiety. We can assume that parents who knew that their son or daughter had taken a specific drug to reduce preoperative anxiety were more reassured than parents who simply accompanied their children in the OR, or only with the support of some kind of distraction. We didn't find any correlations between the level of anxiety of parents and the level of anxiety of children: on the contrary, many studies identify the anxiety of the parent as a predictor of the child's anxiety 15, 27 .
As for parents' anxiety, we found a significant correlation between state anxiety (STAI Y-1) and trait anxiety (STAI Y-2): these data show that characteristics of personality influenced the level of anxiety during stressful moments.
Considering the importance of non-pharmacological intervention in this context, it would be very interesting to study the application of different distraction techniques in order to assess which one is the most effective in different age group and cultures. Thus, in future studies it would be interesting to compare clown intervention alone with PPIA alone and with Midazolam alone, so as to determine if the presence of clowns, or parental presence, or Premedication, actually lessens the children's anxiety.
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Results
a
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